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(54) LIQUID JET RECORDING HEAD 

(57) Abstract 

PROBLEM TO BE SOLVED: To obtain a high density, 
high accuracy and high quality ink jet inexpensively. 

SOLUTION: Channels are made in the surface and rear 
of the channel board 1 in a liquid jet recording head 
and a heating element board 2 for forming thermal energy 
acting parts on the surface and rear of the channel 
board 1 is laminated such that the thermal energy acting 
parts faces the channel. The heating element board 2 has 
an opening for introducing a recording liquid to the 
channel and an orifice 4 having two rows of jet ports 
may be disposed at the recording liquid jetting part of 
the channel. The distance between the bottom of channel 
groups made on the surface and rear sides of the channel 
board 1 is set not shorter than 8 times of the channel 
width and fluctuation in the thickness of the board is 
set within one halt of the channel depth. The channel is 
made by etching or anisotropic etching. 
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1 

mzmmicmtf $ aximzn 5 m&mmsm^ f k 

cc«riaRi * iU^-ftffi»*jftST S £U&ttS1g*fjfa 10 
fl&x * JU ^-fBBW i Ml BSfESSSI i #ffi*t f S <fc 5 K!S 

is o r & s m&mmm^ •> f . 

TSCiMiTS 81$* 1 iat£©$t<*»f 1*1 afi^ » 
F. 

■cj&sw sci *w« tr «» *3i i x»*.2 (ctats©® 

fWWHES^? F. 

[»#jb4 ] mmamut. (ioo) Bisft^tttc 

tidi *^5:<t-rSiS5)<^ 1 71M3 ©urtufetciBtt 

omommtm^ » f. 

S3M1© 8 «J£U:t? & £ C £ <t T & M^9 1 7!;M 

74>«ttEitttiMii3o i /2 rtr**ct*Mi-r 

F. 30 

CBWBB7 3 i!5iBf6&{*»«tt. DTEilfeBfllicEtMR 

7©^rn^«cgBig©^ftpawiBS^y f. 

[^©ttM&MB!] 
[000 1 ] 

3WMBB. ffif4c«HCi^v9 40 
F&NtiiCcH-rS 4>©-r* 0 . t <0 toWKMSflgen^t g 

FtcR-*^ &©-?&£. 
[0 00 2] 

^i-e-rctiaga©^*, i*«»4^>j'y*»K 
? Ffassffi«^rw^^taiaffi-c&or. cns-rtc so 
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[0 00 3] C©«fc5&-f l^y* v b-^-j FtaSJtf£ 
«. t,»to«<D*-f>^4l&;$tlSffi^«:©/h?S (dropie 

t) tmmtKttms&xizmzft sfe© 

-C&oT. m«. #WHA«:j:0«fillB5 8-9 4 2 

fc«>©«.' ssa*i©-f >**aB»o'cs«a*«ss*-c 

[0 0 0 4] *tHMA«. *©«S 6K. WSf8*iii«>, 
^¥6-98 76 mGtfflCffifjkUttJ: 5 

©—* Ftt. f6#M*««£SS« («SSS««) £iIJ!L< 
Ttt*> . itfctaD36*-WKiB5>JSti^«{c«ia©MI*tt 
•f>^xvl-^ h*t?*S/cfe, C©fPJl£flJfflLfc 
AlsW*. v b^v FttJ£<t*©*ec«ROte#>Tl,» 

[0 0 0 5 ] L*>L&#S67f?*§«, 3 fcttaHaffiEpa? 
fa$SW6Jfife& -Oi^xyh^? F L,J£#>-C(,> 
C©<fc^^cS*CCf£;^.5fcfe(C. #&¥6 

-9 87 6 l^^fcfct^rgg^ofc^st-^i-^x 

JU3f -T ^©-f>^x ? h'v? F*2ffl8MBl/*t:. •€■© 
ttttJPBI* 2?iJ<fc U Elr»©ttfflP5!l*t>r*>«:r6 

u &fa§s# (is) ffl±"c9s»»Jc2*s©Eir9«is(ca 

[0006] 

tB©^K«*asn*:fe©r*o. -e©aw«. mi 

tc. amKEP9«"Itt4r«'f>^^x9 F©§f 

9«t1f«©-f >*i?« f F©«S^fc*Wl»4r* 
CiCCS.^,. */c. m3CC, ■€-©cfc i 5^#^©-Y^i'y 

x-y f-^v Fciwik^Mjs^Bi^c-r-sci^^So 

*/c. ^4K, ^•©«fc'5^fiS©^>^^* f b^v F 

f i> rwfw z tcnb<D&m{m#zm®:-r sci 

F'N.-y FCCfcilSBiHEIW^SeS-r-SCiK:**. S h 

«fc*-Y>i'«*&«P©1t(S : &^-r^C<!::c*,€, 0 
I8(c, ^•©«J: i 5^1fs£©-i'>i'i>i F^-? F«c<fc 

s. «fcoigiiiSEn^*ii^-rsc<t{c$,^ 0 

[0 00 7] 

[isn*»?*-rsfc»©#ia] n^m\<ommt.. wtm 
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ftvsmm&tcmz.* £ #* tcamm* * 

«a«fi<D»W#J)0«:ifctt5ffffl*-Cia:ffiPJ:»)W 

tOKk^v FB. S«©^«Mffi{CiffiS§«?rff5fS0/c«S§ 

-fMWJWtT *£6!»f*g1g*li*iB3&x * ;u=F-fEffl 
SB 4 «iFiB«E38W 4 #*E*tT * «t 9 CcBiJt L TT tt 5 ffifM io 
#tl2$i^-^ FT?.**. 

[0008] MSB 2 ©fSDitt. ffjfcil i £«©*£&« 

•3TT«^-rs«{M«rta»^-v FT?**. 
[0009] f&3j8g3 ©f6?II«. f»*II 1 XB2 fCfBiS 

x 9 ^>^KJ:orjB0tr«ffifl4INEA^9 Ft?* 
*. 

[0010] »*B4©«IB», Hsftflll 75^3 Ot»r 

n*>(ca*8©?R#is»iB®^9 FJcte^-c. mriatrLSsm 20 

B. (10 0) ffite^[4fc^] O tH 3hfcS i Stg_L(c 
#t#14x 5.*>*(c«fc»3 S jK#i*attBflK ? F T? 
**. 

[001 1 ] ii5)?iM5©^Bj«, «wnBi7iS4©c»r 

«B. ^§ti**®©8SK?Sef©iSSI54»M©iigSS8! 
g¥©l=S|3©|lBlSi#. n*?tifS© 8 fSJSLLT?**& 

'mamm^v ft?**. 

[0012] it*5S6 ©^BJ«. BI*3H1 7iM5©C»r 
ft*KK*©«fla»W8e»^? Ficte^TT. HtflBBftSSa 30 
«©J* SB. *©/|E S 7 ? * S: tiTi SMEfSfUS 3 © 1 
/2rtT?**?Kfti«Wfa®^f Ft?**. 

[0 0 1 3 ] SW8S7©#6BJ«, ItJfcJBl 75M6©l^-r 

KB. SWa«B8IK:E««f***< fc«&©HP*W^-4 
fSftiSWi BfS"\ v FT?**, 

[0014] »3»S8 ©369!«v W*^ 1 7!>M7 ©C»"J* 

n*Hcia«S©^i«*flBli-^^ F«c*jt»r. futaiifessri 
©f B^&ftttfctJSB^c . Mi BSS5SS»{c*tJCE: L X 2 5»J1B5>J 

{cp±wp*3KsJELfc*u7 Fswt**rr*« 40 

fMMEift^? FT?**. 
[0015] 

(ciftBj-r*. mvivc. ■&mMmmzinz>J^i>v>3.v 

mm?*. ai». *si*iiffl3tis^^i'ys5 f 
ssb*^ v Fo-mzmm? */c»©et?«£*j; 0 *u 6 

ftTTl,>*4>©T?**. HI (A) B-"-y F£4I!H. HI 
(B)B^?F*»4^fi©ma. HI (C) 

t«a»«c«R2©mia, hi <d) b. so 
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*»6£fc*H»HT?*»). H«t>. KJim 2tt«»(* 
S«. 3 B5E»$ftftftAP. 4«t'J7a (Ittm 
P) . 5««E8S. 8l*jRS*»BS-i-*fcJ6©««. 7B 
fflSU (Sfefi) «S. 8l^lSi. 9Bffe8M*T?**. 
[0 0 1 6 ] H2B, ^Hj^SfSKjafflSti*^*^ 

H2 (A) liMffltm-CDbQ. t'J7^ir-/>^l 
0©*ffiSS*4^*4*«F«K«K:**. H2 (B) B 
t - * 9 jPftflR S tlTT . fc - * 9 ©»ffi«tt3W«LhS 0 
^>O^Jl(c^lUim^ii^*ST?Jn^3n. flfMft 

?ai i^«Eori>*ws(c**. 

[0 0 17] H2 (C) Bfc-*9-©^BT?^R{cttlS» 

©SttSl 1 *5gESL.fct*t^T?**. t©B#. y^C;n^© 
1KB. »vS©J&Bl>fc#ftWJi#?l<. t'J7^fC 
©54^74©^^>x*s<-rti. tfV^-fX.fcrU^tt 

1 0#lfcgl/*&«>*. 

[0 0 1 8] H2 (D) BStfSl l^KgSLfctt 
SSt?* 0 . xfj: 9 miS©frSfctiS-r *#© 

1 OTWOffiStl*. C©B#. t-^9{CBmi)S 
^ftT^&l>t*$SK:*9 . t - £ 9 ©*ffi?aKBP*T 

ioo*5„ atfsi 1 ©ft^©*AffiB«»-'^^Enjn 

[00 1 9] H.2 ( E ) BStfSl l*W>^^4*(CJ:t3 
WT?BM?S©iRi!8«:#-3T:>'X;H^JE©Mii>«:J; 0 * 

<J>*n*5^i;T:C^*. H2 (F) BSe&CftfSl l*5jR 

JH^jEJrOftl^tHaSK/S*^. y-X*X!diA#<y 
X^F*g«:A0^T?^Tl,^*. -Offel 0©3tffiSBB 
?gS 1 2 CC & 9 , saii.ffi©^rfil^ 5 ~ 1 0 m/ sec© 
3lST?^Ori,»*. H2 (G) BtfV 7 -**©-!'>* 
*«ai«UWC «t 0 SD 1 ^ (Vy-iM $ txT. H 1 

(a) ©ttflwcR*jaa'c«}a«^«:«i«L.T:i»*. 
[0020] *i£H^«, c©«t 5 «fc<ytjna©^ 

sa»^ tK) ffi±T?. issEn^ (2{g©en^s 

-r*t©T?**. 

[0 0 2 1 ] H3B. *^l§©M*i«W5aiS-^f f.©— 
FH^^-THT?. *^t?Baffi©^WfflfCg[El«^4^ 

^o/cisss m) s«i 4. «E8§s«©-en-eti©®(c 

f^x^;U+--fpfflgR^fiSL//c^^S«2=Sr. j&x* 
;U^-^fflgP4 iiSSgm 4 *Jffi« T * cfc 5 (C«J1 L TT«fi5c 
U/ct©T?**. 

[0 02 2] C©<t 5 &%^&£Jt&OfcttER£« 1 



C4) 

5 

b, mB. )i/7^if^^f>u^f©f'f>i'^ 

£©m ££WEx? 5=->^{C«fcD. 3£tc» 

sc<t*5-c#-s„ ffi©fiiL-r. #<tuzsifv-*nc 

<*#m-cBfti>„ 

[0 02 31 #f69i-Ctt. ftEE«JSK«tifcx 9 5^>^ 
CCfco-CiJltHflli^fiR-J-*. x?*>>B. ^ 10 

<i|5)B$, S6tC, MSPI^fKfetf <bfeT£-S©-C. 

SS£l>5*.«&#**. M?itx^>^B. £>e>«g>£7j 
[Sjfc^Wtcji^rSOr^ f#6ft*S^i?i»r®J£KB 

tttti«8»*JKRRr-5«:B, «*.«. ^tti 

im> «cif ^>^*«attr*o-c. j©£©»rffiji5tt©i* 20 

[0 024] *l6ffirffifflf S«»f«t«2 «CO 

l$fflS|3#0. 04 (B) BI4 (A) ©B-B»Cfi-, 
/c^J»?g|5^ia-C*^„ H4tCSvStifcE»^* F 1 0 0 

b. ^(osmtcmsmsaum o l^tawen-r^-sa 
«2±tc. 3fje<o««ar, Bfje©tt£«s©i*jW3fje 30 

^r-SCiCcfcoT. j^*«WStt£fc&©iH:tHCIl 
4(14,, 14,, 1 4 3 ) *£ti«ltfctaBB 1 5*5^ 
Sttfc*ja**rOTt>4. ^ttW«Pl 5B. p±IBP14 

tmsmssmt 1 0 

1 6*w-rs. 

[0 0 2 5 ] MfftSffi 1 6 B. S»tt 1 0 1 ©J» 

1 7 CD±SI»C&S L, . l^^gp 1 7 ©®# £ «84 40 

1 7 at, s« 2 ±«crw 6 tifc-pwi 1 9 , rt 

SPJB 1 9 ±«CS8W 6 *ifc#S&fgi/iJl 2 0 , K^ftJStSB 

2 0±(CS!W?>nfc±S|5JB2 1 i-CM?hS. 
JSB20 (20,. 2 0,, 20a) KB. JR*|6£S-tt 

ztctb<Dmm2 o(C3a«TSfc»©*©2 2. 23^ 

©«BtcK W 6 n-C fc 0 . Ctih ©Sffira©S8SM6inLH 
2 OtCi-pTl^^gPl 7*50fiX$nrC^„ 112 2 
B, SWttWffl©l»^»Ce#M©«ffiT*$. HIS 2 

3B. s«iitiaaw)(iM6fifeap*«wi/r»«is-tt4fc«& 50 
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[0 02 6] ±SPH 2 1 B, 5&fS£SB 1 7 Ktol^«, 

#aA«san 2 o zm.#&p>itmb, wmtcu 
m-rz-tctbic, m&imm 2 0 trnttttiw 1 5©s8fcK 

T«i2 2, 2 3|ffl3Wja»-rS©*|»±U R 

t/cc»4. ±35J12 IB. ±Eo«t5tt«tt*wra*> 

«:jiCr«S2 2. 2 3iai36im»S«)K:^-r-5^*5^ 
< £cl>ti-£(tB. !&rLfesgW&:&gB&< . 368ftffi5i 

[0 02 7] TSBJl 1 9 B. MUtVJWilil^^ T 
ttt>%. COT8WB1 9«jK»itta©|««:tt, ^ffitn 
120 -C^^-T £f&#»R 2 fflijcce^-r S «fc 0 6 . (Rft 

tttHf£, oS0, ^»StSH2 O'sOiSAiOFFStl 

iI^«:S«2WJKfiicffi3ti-r, MK^ffiflsi etc&zm 
Wis cfc t>*#6£ L tc$e.msMtf! 3 ft 4 «fc 5 «:» W 6 tifc 
<DXibZ>„ 

[0028] mmvmz 0 zmsztzttrnt vx^m 

&fe©{CB. Zs$)\>-S i 0,©iS-£igJ. Sft^>^ 
$>?)liB^^7-'i;A, ^>^>, ^;Un-^A, 

i>&&(D&ftXl,>Z<Dimit"y-VJ*X$>K>> <K^ 

x, HJ-fb^Ji-n-^A, u-f[:7>^>, wit$>'$)H', 

[0 02 9] ffcf&ffiSxJI 2 0 B. ±E©**W*«l>r , 
S-T-b'-A^^X^-^ 4? U >yaSHO#*6*ffl(.>T«fiR 
fSCi^T #6^JSlnS2 0©MJ1B. ^[4B#P^ 
^/c0©^«^STMji0 i!tcSJ:5tc. -£©ffi«. M 
M*s J: C«»f^ffl«»©Jg«*5 J: t>**£ 3 . 3 BUK 

^©JS^-. 0.0 0lMm~5Mm. MKtt, 0.0 1 
ym-l/xmijn*. ##PJ-eB. — ^H<t It, Hf 
B,5r. 2 00 OA (0 .2 /zm) -y ** V >#L?c. 
[0 03 0] m®2 2.2 3 &m ffr-tZtfUt t/TB. 

?n, ftftWKB, FH^B, Al. Ag, Au, Pt, 
CufW^h, Cn6*ffill/t, ^»^©#ffiT 
ffSfilffllKBfje©^:* 3 . JBtt. * 
££BJT?B. 9 ^ 'J 0 . 1.4m mffJ^S L 



coo3i] &mm (±35®) 2 uc^&ztizmk 
»f»ffiisji 2 o $ titcm^mmmm^m 

«^ tf-A***;*-* » * y >^«<D^ffi*fflc^r 

ftatmr**. «SJ12 lOlilt 0 .0 

1 ju 1 0 WSi^Cte:, 0.1m 5 m m, S 
0.1jtim-3/zmi3n5©^S$L/^. $ 
*-r*9*y>^«:J:0, SiO,tl.2Mm 

[0 0 3 2 ] (IM&9t3 a 4©*M!) *«9M>M 
i©»*ttx»?>^K:j:orj|5iSW'*«a*IBll! 

$wp< iffrs, m«. (iio) woisa^ttK: 

^OfflLfcS i "Jx^RSftx^^ytSi ( 1 1 
0 ) ffi 4 fate x 9 * > VWffii L . BffB»R#Jfi 

^aw»*»4C4aJ-c*&. -eor, *ox?^> 

^ttJbBE© J: 5 CC^tfrtc x ? > y 3 *i S & © 4 «S 

[o o 3 3 ] tik<Dmj5&x*v*>#<Dm±Lxiz, m*. 

its (10 0) !B©ISJI*fiiBc«I«JlHUfcS i 
MflrrSj&ffi****. C©*§^«, 2 2£ (100)1 
454.7' CD«lt*ft'r5«»flC«:'C»*4l^»«t 

[0 0 3 4] g/t, CCDJ: 5CC«Bas i ©5*ttx * 

ftjctt^y* y>^tc<tors i o,*»J5StyT 

mmmmvm&mtzftisxmm, m&Ltc&. mat 
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[0035] -^U-FOaa :NBC-Z600S 
L (TWXnttSL ^S5 2mm. iS30.3mm) 

• ^U- FOBCft : 1 0 000-3 0000 rpm 

• ^U-FSSOaR: 0.2-2mm/s 

• : o .2 jum^^^-'CaaU/c 

[0 03 6] fficcy^-r>y-K:J:orttfflPffl*«lQ 

[0 03 7] H5 (A) tt, (110) ffiCDS i «5x^ 

DlHOfc-f v Y^v F<DttHiP4ffi*\ ^5 

(B) « ( 1 0 0) ffiCDS i 9x^*»*ttX5r^>^ 

[0 0 3 8 ] C»«3I5©»?H) .*«C % *^BJCD3 6(C 
20 3, 4) CDcfcMt, S i©»»ftx^>m 

aw. ttfflP4n*«oiai/r-/>^^*^ h 

S i <£>Hi3r£>&o 

[0 03 9] m&&<D S i H^ttx * *Zs?K& &»?g 

*>©4tt4. Wee, «Kfc:i}itgj|S i *K0±tf?k«W 

i -Jx^MS^LTl^o C©J:5K: 
^»*rJKSSLTC>44l>5C4tt. *CfcJ&fcJII*# 

511*41* 4, ^fciit^fccD'C**. 

[oo4o]*»t c©^cse^r&sn/cfe<D"c 
□ (t'J7^) 4ffi*ftJ0HJbr-f h-^* 

tf*ssffi«±©/ss<os i ^x^^flat^r, i^KSffi 

^ fc-4t>4S i «?x^ttlSflfi«cttSr*4fc», 



(6) 
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©W«#8 aSb£tt4J:5K:. »B5WE©^ffi*»26 

[0 042]^1 cc«a*jft»o— w*SK-r. ccw, 
mbr*** k-15 i 2i (ran 0321), mm 

mS&fBSBL&KW^ti^ti 300dpi, 400dpi 
©Sftfr©^* F**tl*ti5 0Woi(f|FU, «»*■ 
6Cift<^Wc^^ F<D^f&£^LT(,>&o ft**. 



10 



NBC-Z6 0 0 S 
ISO ,3mm) 



10 



[0 04 3] • yi/- F42KK 
L (fw*:3*fcgi j*g5 2mm, 

• F<DB1E% : 25000rpm 

• rfi/- FSiOaK: 1.8mm/s 

• teSl* : 0 .2 /im7^^-tilb/c 
W* 

CO 044] 

can 



a = 6 0 fi ra 

iJfitS^K^S^® 3 OOdpi 


a = 4 0 ti m 

niREffiMra 400dpi 




AAft/£ft 


b (/i m) 




3 5 0 


I 0/5 0 


2 5 0 


8/5 0 


4 3 O 


3 8/5 0 


2 8 0 


3 1/50 


4 7 0 


5 0/5 0 


3 10 


5 0/5 0 


5 2 0 


50/50 


3 5 0 


5 0/5 0 


6 0 0 


5 0/5 0 


4 3 0 


5 0/5 0 



[0045 ] (IH&16 £>*»!)' *«?B03 65C 

©Bffltttupwiffiitt. suss**:? * h y v i'? 7 * - 

mct£htmlfi. 2-pottWP5»JIBire(lltt. iftBMSIE© 
4. fc*3 3A,. tttHP5»JE5»Jfllffi3WH<"Cfe. ttftftM 

T'i^sot, *iaj*6ttap?aKW«ffi*J*i>^» f 
[0046 ] c©jS«c«*ras*ifct© 



ggRjBAcjf-eowfli*^*, -e-©EU¥if>^u* 1 o a 

So CCtiffllfcM, K"®5 1 2<i (MffiT 1 0 3 
211) . *IS»5E5>Mfa:*>>T-ffi-€-ti-eti3 0 0 d p 
30 i , 4 0 0 d p i (DV^mBVHD-^ v F-C&5. 

[oo47]«2<to. mmm.mz d », -e©^-? 

*£8£&?»a!3©c©l/2yi*iiT-SCt&c < £o-C. 

i/2«rti%s<fc j 5tcr* ! ^**i*-s. *m» 

40 [0 04 8] 
[«2] 




(7) ftMW-l 1 - 1 7 0 5 3 3 
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MUfittl&Z c= 4 5 m m 

d = 5 5 0 u m 
{ftttfUSm&A^S 3 0 0 d p t 


g$CSSBft££ c = 3 2 jim 

d«4 1 0 ft m 
SW»e3»Mfe«Ji-ffi4 0 Odpi 


Ad (Mm) 


&££JBfrLfcA&/ 
£A» 


Ad ill m) 


£fc*I£fLfcA3&/ 


1 0 


10/10 


1 0 


1 0/ 1 0 


1 5 


10/10 


1 6 


10/10 


2 0 


10/10 


2 0 


7/ 1 0 


2 5 


6/10 


2 5 


3/1 0 


3 0 


2/1 0 


3 0 


0/10 


3 5 


0/1 0 


3 5 


0/10 


4 0 


0/1 0 


4 0 


0/10 



coo49] m*m 7 <omi ) #i%hji© $ h «c 
J3iJ©#®(tot>-rt&Hj-fS 0 cctb, *%Hj©m8S^ 
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